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Paradoxical activation
Interestingly, nonmelanoma skin cancers frequently develop 
following treatment with oncogenic BRAF inhibitors such 
as vemurafenib in metastatic melanoma patients who har-
bor BRAF mutations. Vemurafenib inhibits the activation 
of mitogen-activated protein kinase (MAPK) in cells with 
mutant BRAF but activates MAPK in cells with wild-type 
BRAF. Su and colleagues discovered that about 60% of cases 
of squamous cell carcinomas (SCCs) or keratoa canthomas in 
patients treated with vemurafenib contained RAS mutations. 
In laboratory models of SCC treated with vemurafenib, 
BRAF inhibition–related toxicity may stem from paradoxi-
cal activation of the MAPK pathway. Additionally, muta-
tions or amplifications of other receptor tyrosine kinases 
may account for the development of cutaneous SCCs and 
keratoacanthomas in the cases in which no RAS mutations 
were detected. Furthermore, blockade of BRAF inhibition–
induced growth of lesions harboring HRAS mutations by a 
MEK inhibitor suggests that treatment with a combination of 
BRAF and MEK inhibitors may be useful to avoid paradoxical 
activation of MAPK in metastatic melanoma. (N Engl J Med 
366:207–15, 2012) Selected by S. Yuspa
Spying on surveillance
Epithelium that is exposed to the environment is under sur-
veillance by resident γδ T cells that are distinctly oligoclonal. 
Although these epithelial γδ T cells recognize cells affected by 
stress—for example, trauma or malignancy—some evidence 
has suggested that these T cells also recognize healthy host 
tissue. Using a novel imaging system, Chodaczek and col-
leagues found that epidermal T-cell receptors (TCRs) were 
continuously engaged in a steady-state activating interaction 
through true immunological synaptic structures. Imaging 
of γ-chain variable region 5 TCRs revealed that these syn-
apses were involved in anchoring of T-cell projections at 
keratinocyte tight junctions. Stress did not appear to increase 
the TCR signaling, indicating that γδ T cells recognize a 
physio logically expressed ligand in the steady state in order 
to maintain surveillance at the barrier-forming tight junctions. 
These findings indicate that the ongoing search for the elusive 
γδ TCR ligand should include both stress-induced molecules 
and physiologically expressed molecules. (Nat Immunol 
13:272–82, 2012) Selected by M. Amagai
Stress and allergy
Cellular dysregulation often generates self-encoded moieties 
that are recognized by γδ T cells, which function in lym-
phoid stress surveillance. These cells are activated by ligands 
for activating natural killer receptors such as NKG2D. Strid 
and colleagues investigated whether this immune surveil-
lance provokes a localized response or a systemic response. 
Exposure of these T cells to concomitant epithelial stress and 
specific antigen (Ova) induced both primary and second-
ary systemic T helper type 2 atopic responses in mice. This 
response was dependent on γδ T cells and NKG2D. In addi-
tion, the γδ T-cell compartment was important for antigen-
specific and total IgE after antigen exposure following stress 
to the epithelium. These findings link lymphoid stress surveil-
lance and atopy and hint that atopic allergy may stem from 
increased exposure to environmental toxins rather than mere-
ly a lack of exposure to environmental microbes. (Science 
334:1293–7, 2011) Selected by P. Bergstresser
Honing in on homeostasis
The aryl hydrocarbon receptor (AhR) is important in peripheral 
immune cell differentiation and function; however, the function 
of this ligand-activated transcription factor in epidermal-
resident γδ T cells, which are known as dendritic epidermal 
T cells (DETCs) in mice, remains unknown. Kadow and col-
leagues recently demonstrated that DETCs, which express 
AhR, were lost from skin in AhR-deficient mice and were 
not replaced by other T-cell subsets in the skin. Although the 
presence of AhR is not absolutely required for generation of 
embryonic γδ T cells, the proliferative burst observed in wild-
type mice was absent in Vγ3+ DETC from AhR-deficient mice, 
supporting an intrinsic requirement for AhR in γδ T-cell homeo-
stasis. Furthermore, the detection of c-Kit expression in these 
T cells suggests that c-Kit may be a target molecule for AhR-
dependent proliferation of DETCs because c-Kit is a target of 
AhR. (J Immunol 187:3104–10, 2011) Selected by T. Schwarz
Dermatologists’ best friend
Ichthyoses comprise a heterogeneous group of hereditary 
disorders, and mutations in seven genes have been found to 
underlie one such disease—autosomal recessive congenital 
ichthyosis (ARCI)—although these mutations explain only 
80% of human cases. Grall and colleagues performed a 
genome-wide association study involving 40 golden retriever 
dogs, which exhibit a hereditary nonepidermolytic retention 
ichthyosis due to inbreeding practices. These studies detected 
a highly significant association in a single locus and identified 
a PNPLA1 (patatin-like phospholipase domain-containing 
protein 1) gene mutation that segregated with disease. These 
findings were confirmed in two human families with ARCI. 
Furthermore, these investigators provided evidence for a role 
of PNPLA1 in lipid organization and metabolism of the epi-
dermal barrier. Importantly, this gene had not previously been 
implicated in any form of ichthyosis, and the success of the 
genetic study in a small number of dogs suggests that such 
studies will be useful for identification of different ichthyosis 
genes in other dog breeds. (Nat Genet 44:140–7, 2012) 
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